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Abstract

The goal of this project is to enhance the accdigitand usability of an existing company
presentation located at http://www.hcc.cz, boost s$ite’s traffic and so increase the company’s
revenues.

The project follows these steps to accomplish this:
a) A patrtial refactoring of the back-end (PHP ssdip

b) Transformation of the website contents accordinthe recommendations of the World Wide Web
consortium (W3C) and in particular to those of Web Accessibility Initiative (WAI).

c¢) Application of the Search Engine OptimizatiorE(® techniques and analysis of their impact. In
this step, the project touches upon the Searchnéngarketing (SEM).

Keywords

optimization, World Wide Web, web sites, Intern&{3C, W3C standards, WAI, WCAG, SEO,

SEM, HTML, XHTML, CSS, refactoring, UML, use caségram, MVC, class diagram, search
engine, search engine optimization, search engarieting, keywords, pagerank, s-rank, back links,
URL, URL rewriting, Apache, PHP, mod_rewrite, htipmhf, Google, Google Analytics, sitemap,

XML schema, DMOZ, Seznam, copywriting, bounce rate



Abstrakt

Cilem tohoto projektu je zlepSentigtupnosti a pouZzitelnosti existujici firemni pnetzee umisiné
na adrese http://www.hcc.cz, dale pak zvySeni dénssti stranek a zisku, ktery stranky firm
generuji.

Tato prace sestava z nasledujicickasti:
a) Casteéna refaktorizace back-endu (PHP ski)pt

b) Transformace stranek podle dop@mi W3C (World Wide Web Consortium), a to zejméndle
doporieni WAI (Web Accessibility Initiative).

c¢) Aplikace technik SEO (Search Engine Optimizatidti nasledné analyzeidlediki SEO se prace
casté&neé dotykd i SEM (Search Engine Marketing).

Kli¢ova slova

optimalizace, web, webové stranky, Internet, W3C3GAstandardy, WAI, WCAG, SEO, SEM,
HTML, XHTML, CSS, refaktorizace, UML, diagrantipadi uziti, MVC, diagramitid, vyhledava,
optimalizace pro vyhledave, klicova slova, pagerank, s-rank,éape odkazy, URL, fepisovani
adres, pepisovani URL, Apache, PHP, mod_rewrite, httpd.c@dogle, Google Analytics, mapa
stranek, schéma XML, DMOZ, Seznam, copywriting, fiicairate
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Introduction

The websites as means of communicating informdtae been gaining popularity ever since the first
website was created in 1991 (CERN 2005). Whatestaas a simple combination of URL, HTTP and
HTML has developed in the course of the 1990s haddllowing years into a collection of a range of
technologies that work together.

Nowadays, websites can be used to develop largamation systems with the aim to simplify various
administrative tasks, improve communication and @eiducts online. It is obvious that the larger an
information system is the more crucial it is foe thystem to be easily maintainable and updatable.

This requirement is usually solved by separatirey dpplication logic into layers. As for the server
side, this is often done by adopting the MVC (Meda&w-Controller) pattern.

Also, as websites are becoming more user-friendly the client side exploits various technologies
that work together, there is an increasing demandhk client side to be easily updatable. Agdiis t
requirement can be satisfied by dividing the cligde output into layers.

Once the website’s architecture allows us to magdifications more easily, there arises anothereissu
and that is to draw people to the website. One twagchieve this is to follow the World Wide Web
Consortium (W3C) standards that provide guidancé@m to make the website accessible for most
clients.

However, obeying only the W3C standards will prdpaint be sufficient if the website’s goal is to
earn money. Since many people use search engifiiesl toew websites, it is also necessary to bear in
mind what they (both search engines and searclesf®ct from websites, in terms of structure,
contents and presentation. To reflect these exip@uta Search Engine Optimization (SEO) has to be
applied.

The purpose of this project is to reform an exgstivebsite so that it conforms to all the ideasestat
above.

-13 -



1. Back-end: Code refactoring

1.1. Analysis of the old website

1.1.1. Introduction to the website

The HC Compact is a company selling fitness equigmedietary supplements and several other
products, such as swings for children and gardemitéue.

The website allows people to browse informationwulpyoducts that are sorted in a tree structure of
categories. The user can add goods to a shoppisietband subsequently purchase them. Each
product can be marked as a special offer, in whage the goods is discounted and displayed on the
title page. The user can browse the products ataptd its manufacturer, according to its categary
use a search facility.

Apart from browsing goods, the website also encasgs pages with news, important information, a
page with customer queries and some informatiomtath@ company itself. The user can also register
and log in. A user that is logged in can submiteosdmore easily and track the progress of orders
already placed.

Shopping
cart
N——
Search
box
N——

Survey bo

Login box

L
Wiybserte kategoriiz Special offers
o Pondovati sircde a rotopdy
. wvﬂ"'

|l|.nlnpﬂlmlm:- | | Rotoped Pasn 200 = Fiovtopee] PASKH 1N
i | [ acrcticks rotaped s robusan

Do v i, v pa DR aodsrmmsd Do v i, wmrvi pa CR rdaemasd krnalvukel
. Lo sl bl

e [ el e e
Listing of - 1) T rhcoed s
it o i 4 e
product (st - | I Wl iyt
" g v I 3| V. B}
categories |[fo. Eraice, o,
i B wskarp 8] =
Uy [ A kv i ——
o (= H o [T T e Srwpe 1 OLOGET
el by B T ‘I:“:- T I":“:- ;:.n...: R e
L P sk 5 TONLON KT o sl b BLND KE
el i Lyt o1
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e | : on visitors
Frasdy B | METABDLOL ENDURANCE SETAEDLOL 7
. METABOLOL ESOLBARLE Vi Kompletn potravasavi wné
Bikilirg sl hareord ihinld spumnl i FErEe I 1 view...
acdugiiley m— | T0E
o walaberd prowslie
Pkt 1
Noched by e e

Figure 1.1.1. The home page before optimization

The website also consists of an administration tratallows staff to make changes to contentithat

publicly accessible. This project does not cover @ptimization of the administration area. However,
dependencies between public pages and admin pailjebawe to be taken into account when
modifying scripts in the user area.

-14 -



1.1.2. Use case diagram

The following figure illustrates the use case démgrof the website. It presents the logic as it is
perceived by end users. The refactoring procedsnail affect the application logic on this level of
abstraction, as refactoring is “any change to amger program which improves its readability or
simplifies its structure without changing its restif{Wikipedia Foundation, Inc. 2007).
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! .
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i survey
1
L e o e e o o e e e o e e e e o e e e e e e e e e e e e e e e e — = |

Figure 1.1.2. Use case diagram of the website

1.1.3. Physical structure — files

Figure 1.1.3 displays the structure of the welsit®re optimization. Almost all pages in the ugesa
are accessible through the index.php file. For edtanito access the page with product category that
has an ID number 250, the following link would ked:

/index.php?xx=2&h|=250&z0=&pod=250

-15-



The index.php page knows that if thke parameter equals 2, it should include modules disgtiay
products. Thénl andpod parameters tell the script the ID of the categ®hezo parameter may be
used to set the type of view (brief or full).

i ; ' lobal.php ad_mysgl.class.ph
! Functions 1 9 . -mysq php styly.css
i | Contains global settings.[tMySql class, which establishes a datal css ¥o¥matting
' | globalfunc.php : vy connection and provides methods fof :
! bFltJ':‘Ct'Ons Uzeddb) : ! communicating with the databa P
1 |both user and adm| | : Prad ext.js
| includes: A - !
i area. : « ' «USEes» «|’n'cludes» JavaScript functions.
! | | P -
: func.ph : ' , . “_ _«includes
: ¢.php i€ -«<Uses -1 index.php -
i | Functions used | Handles login and logout events. podrobne_
| | solely by user areg. Handles submission of survey answerp. vyhledavani.php
. ! Prints all parts of all paat -«includes»-pf Allows the user to find &
e ' RN product based on a quety.
«includes: o «includesy «includes»— — " __,
«includes ; A 1 Miscellaneous
Pmmmmmmmmm oo 4‘—————|Ir———————————v————————-lI,------------v- -------------- ,i contents !
! Products |1 Special offers ! Online shop 1 dotazy.php !
1 L ! : X " ! : ) 1
! : i Iy kosik_pridat.php i Handles new |1
! sortiment-top.php [ akce.php i — ) i e
| Contains an overview fi i | Prints a breakdown o ¥ Adds a product into cart. b gggryrisrngn;';z't?nns:
| all sortiment categorieg ! i | current special offers| 1 | o prints 7|
: P ) ! objednavky.php H queries. !
i P! 1| Displays both pending and past 1 ! !
! [ 1y 1 . 1
i I - I ; ! novinky.php
: sortiment-sub.php | ! i akce-detail.php : i orders and their status. ! i Displays a list of i
' | Prints a description of f} 1 Prints detailed hy i news. |
1| category and list of its] | i information about a ! i reg_new.php . . 'L ! ! i
' subcategories. ! . | particular special offerl 1| | Handles a new user registration, | info.php j
! : ! i | | displays aregistration form anit | | Displays a list of| |
1 L ______ _ H i ] 1
: goods-list.php : //i sends -mail reminders | i announcements :
h . - 1 . | 1 !
| Prlgts E)re\;lews of | o : kosik.php 11| ofirme.php !
! pro ucts oragiven ' class.phpmailer.php | | Handles changes in cart contenté,: Contains |
i category. ' |serves for sending e-mails. submission 01; grc:e.rls and displaylls: inftcr)]remggircr)]r;gbou |
! - 1 ' cart details. ! anv_ | !
detail.ph 1 : T — ! . !
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i mformatlgn abouta | E ! doruceni_detaily.php ¥ Terms and 1
: product. i ! | Prints details about delivery| 11| conditions | !
Y p options ! - !
4 I} firma.php i
| prichute_detaily.php 11| Displays
Figure 1.1.3. File structure of the old websitel | Allows the user to set aromas gf 1 | information about ,
i| certain products which he/she| ! a particular |
| wishes to order. o supplier. i
1 !
1 ! 1
1 1! 1

Relation | Description

The module to which the arrow points is includedhw the parent module by
means of either thanclude() or require() function. In both cases it is|a
simple pasting of code into the parent module. Thde usually prints some text
directly to the output.

«includes»

«uses» The module to which the arrow points isuithetl as in the case of the «includes»
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relation. However, in this case the included modides not contain only a sequence of
commands. The commands in this case are enveldghed i functions or methods (i
case of objects) which must be first invoked todpice some result.

>

The module to which the arrow points can be acckggea link contained in the parent

«links t0» module (using either the standard <a> elementjavascript).

Please note that figure 1.1.3 does not show atiogls to keep the diagram simple and clear.

1.2. Drawbacks of the old design

1.2.1. Security

First we look briefly at an excerpt from the oldléx.php file that handles the user request to fog o

25 if(trim($login)=="odhlas"){

26 $data_odhlasit = array("session"=>"");

27 $zmenit_reg = $sqgl->update("users”, $data_odhl asit, "id=".$od_id."");
28}
On line 25, the script expects thegister_globals setting in the php.ini file to be enabled

because th&8login variable comes from the GET request. However,dptson has several security
issues and is implicitly disabled as of PHP 4.Z/8e( PHP Group 2007). Instead &ibgin , we
should use the GET superglobal arrayGET/['login']

Line 27 presents another security issue. $b@ _id variable is obtained from a GET request and is
passed to th&sql object without verifying that it does not includeSQL injection. Ideally, the
$sgl object would do the testing internally but thisi@at the case either.

1.2.2. Encapsulation

Another problem arises from the fact that the $atipectly accesses the database, even if by mafans
the$sqgl object. The drawback of this solution is that sieeipt must know the names of the relevant
tables and its fields. If these were to change,sttrgpt would have to be rewritten as well. In this
simple example, this seems to cause no problem.eMenyif we consider that the table is queried on
many different places and not only by the index,@mny changes to the structure of the table woald b
extremely difficult to reflect in the code that asses it. The programmer would then be very likely
commit an error. It may be argued that changefédostructure of database should be rare, provided
the initial database design was well thought thhoudespite this, modifications may be necessary in
practise. Clearly, any inconsistencies springiogifia change in the database design can be minimized
by encapsulating the access totisers table into a class that will represent the Useityen

1.2.3. MVC (Model-View-Controller)

From the MVC point of view, the index.php page edmé the model, view and controller
intermingled together. Actually, there is no cortcepthe MVC at all. The commands are in most
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cases contained directly in the page (inline sicriptor they are encapsulated in a function. The
HTML output and the functions that access and nyadkitta in the database are interwoven.

1.3. Implementing improvements

Most of the issues outlined above can be resolyealdopting the object oriented paradigm. From the
MVC perspective, the classes and their methodstitotesthe Model. There will be both generic
classes that simplify the most common and repetiti@asks (such as querying a database and
processing the results) as well as classes thatepilesent a simplification of real-world entitissich

as Customer, Product and Special offer. In thedathse, the class will providel@ad() method
that will fetch relevant data from a database aondesthem as attributes of an instance of the class
Similarly, to reflect any modifications subsequgrdbne upon the attributes, the class will provade
save() method that will synchronize the variables of fieen object with their relevant database
counterparts.

1.3.1. Creating generic classes

Generic classes |

Generic::MysqlClass Generic::DateClass
+ connect(): void + isValidDate(string input): boolean
+ prepare(string query): MysglStatement + isValidDateTime(string input): boolean

+ execute(string query): MysglStatement + getCurrentDate(): string

Generic::MysglStatement

+ execute(string arg1, ...): MysqglStatement
+ fetchRow(): array
+ fetchAll(): array + getMailLink(string link}): string

+ markRed(string source): string
+ getl ocation(string fileName): string

Generic::VisualClass

Generic::FilterClass + getl ocationAdv(): string
+ addTable(string tableName): void + getURI(string path}): string
+ clearTables(): void + getRequestUri(): string
+ addField(string fieldName): void * getinput(...): string
+ removeFields(): void + getTextArea(...): string
+ addOrderBy(string orderBy): void + getCombof...): string
+ setlimit(): void + getSelect(...): string

+ unsetlimit(): void

+ addCond(string condition): void
+ addCondSet(string condSet, string bind): void Generic::PageClass
+ prepare(): string
+ fetchAll(): array

+ addInfo(string info): void

+ addErr(string err): void

+ addOnLoad(string jsScript): void

+ addCSS(string path, string media): void
+ addJS(string path): void

+ getlnfo(): string

Generic::StringClass

+ stripAmay{array input). array + getErr(): string
+ convertVisual(array input). array + getOnload(): string
+ isValidEmail{string email). boolean + getCSS(): string

+ containsMumber(string input): boolean + getdS(): string

Figure 1.3.2. Class diagram for generic classes
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MysqlClass: This class provides an interface for accessingtabése. It ensures that a possible SQL
injection will be dealt with accordingly. This ckass used in combination with the MysqglStatement
class.

VisualClass: Can be used to create HTML output more effectively

PageClassit allows the invoker to set various page projgstti

1.3.2. Creating shop and information classes

Shop and information classes |

Generic::Mapper

+ foad(int id): boolean
+ save(void): boolean
+ fill{array source): void Info:-News
+ fillFromPost(): void

‘% v\ Info::Announcement
Info::Query
Shop::Search
+ setBasicSearch(): void
+ setAdvancedSearch(): void
+ getPlainField(string): string
+ getPlainString(string): string
+ getProducts(): array
Shop::Cart
uses for shoppipg + getGoodsList{): array

1 | + getGoodsTotal(): int

Pay

Info::Survey

Shop::SpecialOfferCategory

+ getSpecialOfferlds(): array

+ getlist(): string

Shop::SpecialOffer
+ getSpecialOffers(): array

+ getOverviewPreview(): string

1

Shop::Customer Shop::Order

has drderedp

+ login(string username, string password): boolean [
+ logout(): boolean
+ isLogged(): boolean

Shop::Product

Shop::Category + getCategories(): array Enepbuppier
+ getProducts(): array <> + getBriefPreview() < supplies = ;
+ getParentCategories(): array + getFullPreview() - o | * getProducts(): array

+ getOverviewPreview()

is a parent

Figure 1.3.1. Class diagram for shop and infornmatiasses

On figure 1.3.1, the class diagram is shown. Tlaeeeseveral aspects to clarify: The PHP does not
support multiple inheritance. The Mapper classfdot, contains many other methods that have
identical definitions for SpecialOffers and Produdtleally, there would be one Mapper parent class
and another Goods parent class. The Products aeciaBpffers would be a specialization of both
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Mapper and Goods. However, this is not possibl®P and therefore there is only one Mapper
parent class that encompasses all methods thathegame definition in at least two child classes.

There are also methods that have not been implegierffor example the combination of
fillFromPost() andsave() methods would be utilized in the admin area toatgdhe relevant
record in the database.

Also, the News, Information and Query classes htébeen re-implemented. Considering the extent
of the application and the fact that the main gdahis project was to optimize the front-end, &awv
necessary to choose trade-offs and refactor owlgetiscripts whose optimization was likely to speed
up the process of optimizing the front-end outpitlie scripts that handle news, information and
customer queries are fairly isolated and easy tdifpeven without refactoring.

On the other hand, the scripts that manipulateywrisd special offers, categories and suppliersappe
to be the best candidates for refactoring. Thesgptscmake up the core of the online shop and
presumably, these will require extensive SEO opt@tmon in later stages of the project. The author
therefore focused on refactoring of the followinigsses: Product, Category, Customer, Supplier,
SpecialOffer, SpecialOfferCategory and Search.

1.3.3. Case study: The logout procedure

This section will demonstrate how the insecure lagprocedure from section 1.2.1 has been
transformed and how it relates to encapsulationst ok at an extract from the Customer class:

48 public function logout($PHPSESSID){
49 $sqlUpdate ="UPDATE users SET session="";

50 $sglUpdate .= "WHERE (session!=" AND session IS NOT NULL AND
session="01"";

51
52 self::$dbh->prepare($sqlUpdate)->execute($PHPS ESSID);
53}

The logout() method expects a session identifier on input &ea tit updates the corresponding
record in the database, causing the user to beeahaa® logged out. The important thing is that the
SQL statement on line 50 only contains the “:0tihgtinstead of the actual value.

Looking at line 52, theelf::$dbh->prepare($sqlUpdate) command returns an instance of
the MysqlStatement  class. Invoking thexecute($PHPSESSID) method upon this instance
results in replacing the “.01” string by the actualue of the $SPHPSESSID variable. The
MysqlStatement ensures that th&PHPSESSID variable will be tested for possible SQL
injection. This approach of pre-processing the S&€patement first and dealing with potentially
insecure parameters afterwards has two advantages:

a) The invoker needs not to test dangerous inpuisan delegate this work to thexecute()
method.
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b) The invoker may prepare a template SQL statermedtthen execute it repeatedly with different
parameters.

The logout() method is encapsulated in the Customer classramuking this method is the only
way for a customer to log off. If the structuretbe users table was to change, the programmer
would only need to change this method.

The idea of pre-processing MySQL statements has beeowed from Schlossnagle (2004).

1.3.4. The MVC - theory

The MVC (Model-View-Controller) is an architectunadttern that simplifies the maintenance of large
software applications. The basic idea is to spili application into several layers and define their
interfaces so that changes in internal structurers layer will not require modifying the internal
implementation of another layer, as the interfaeesain the same.

In web applications, the Model represents the entiiat manipulates the application data, e.qg. idata

a database. The view constitutes the front-endther words how the information obtained from the
Model is presented to the end user. Finally, ther¢he Controller. This entity responds to user
requests, as a result of which it may invoke thed&fs methods. The View exploits the Model to
generate its output but the Model does not knowathe View.

The following diagram depicts the MVC schematicallne solid lines indicate a direct association,
and the dashed lines indicate an indirect assonigWikipedia Foundation, Inc. 2006a).

Controller
- >

]
W '{ _________________ odel

Figure 1.3.4 Model-View-Controller (Wikipedia Fouattbn, Inc. 2006b)

1.3.5. The MVC in the HC Compact website explainedn example

The Model-View-Controller concept in the optimized@ Compact website will be explored by means
of the following page:

. /index.php?xx=2&pod=250

There are two reasons for choosing this page:

a) Itis a page consisting of a listing of productsaaafategory. This is the part of the website that
has been completely refactored and as such isigmied according to the MVC pattern.

b) Itis a page where the most complicated dependeceie be explained.
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In what follows we drill down into the logic flovgtarting from the very URL. The index.php file can
be labelled as a front-end controller. For the lisés the access point to the website. Lookingret
6 of the index.php file, we can see that it makesaf the globalinit.php file:

6 require_once($pagePrefix."classes/globalinit.php" );

The globalinit.php file is the controller. Lookimgto the globalinit.php file, we can see that iesi$wo
types of scripts: It includes script from theclude  directory and from théclasses  directory.
The PHP scripts from thiinclude  directory contain parts of the decomposed comrolfhe PHP
scripts from the/classes  directory contain the model. So, the globalinipptthe controller)
accesses the model, which is one of the ideasediVC.

Going back to the index.php file, we can see thiatciudes the view part of the MVC, on line 9:

9 include($pagePrefix."layout/layout.php");

Going into the layout.php file, we can see thas ttmodule is made up of a layout structure that is
common for all pages in the user area (except pupovindows). For the sake of simplicity, the
module is further decomposed into several smabetspthat the layout.php module includes. Taking
the example of the above stated URL, where xkeparameter equals 2, the layout.php module
includes two groups of templates: templates froelldyout  directory and from thésortiment
directory. The/layout  directory contains templates that are the sameafopages (left-hand
column, right-hand column and the title strip), wdss the/sortiment directory contains
templates that are specific for all pages with patdistings.

Now we will examine the modules that reside in fhertiment category in more detail. The
following figure depicts the modules included i thyout.php file and their output:

18 include("sortiment/goods-list-engine.php");

[
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Figure 1.3.5 View modules explair
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Note that the goods-list-engine.php file contaims view logic and is therefore not directly visilihe

the output. What it basically does is that it caliene class in order to obtain an array of instauode
products. These are then used by the goods-listybligh iterates through these instances and paints
box for each product on the output. The idea tetbat the view part of the MVC is even furtheiitspl
into the view logic and the view layout. Anothemtl to point out is that all of these three modules
access some classes to get data from them but imeode those class methods that would change the
model, e.g. update some data in the database. ®odifications can be conducted only by the
controller.

1.3.6. The MVC in the HC Compact website in more atiract terms

Now that the MVC has been demonstrated on an examy# can think of the MVC in the HC
Compact site in relation to the file structure aegpendencies among the files.

In figure 1.3.6, the arrows display the workflowcan be seen that first the index.php is calledciv
passes control to the controller that handles d¢geest, often by changing the model (invoking class
methods). The model can internally access the dagthence the fourth step. Then, the view follows,
which obtains data from the model and formats th&his output is finally presented to the user
through the front controller (the index.php file).

request response

)
5
o
7]
x
)
>
)

Controller

/classes/globalinit.php /layout/*.php

/akce/*.php

/o-firme/*.php

/sortiment/*.php
/vyhledavani/podrobne_vyhledavani.php

/include/enforcessl.php
/include/metatags.php
/include/mod-rewrite.php
/include/sort-engine.php
/include/survey-engine.php
/include/view-engine.php

i | /include/global.php

_______________________________________________________________

1 ! 1 1
! Model | ! Database |
: 4 i
| /classes/generic/*.php —Pp !
| /classes/info/*.php ! i - !
i /classes/shop/*.php ! i !
1

1 ' 1 !
! | ! |

Figure 1.3.6. MVC in the HC Compact website

-23-



Note that some PHP files of the website are nqgilayed in the diagram. The reason for this is that
they have not been refactored to reflect the MVidgiples. Also, this scheme does not include CSS
and Javascript files. In fact, they form a parthe view but for the sake of descriptiveness they a
left out from this diagram.

1.4. Summary

In the first part of the project, the major flawsthe design of the back-end of the existing apgibn
have been identified. It can be argued that thedalsign was sufficient in the early stages of the
project because at that time, the application veaso extensive.

Nevertheless, the application today is a largeesoak and needed refactoring. The improvements that
are to be undertaken have been demonstrated amalpamplemented, in particular where the odds
were that it accelerates further work on this pbjelowever, there still remain sections writtemghy

in the procedural paradigm. It is the judgementhef author that a complete refactoring of the entir
user area is out of the scope of this project.
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2. Front-end: Compliance to W3C standards

2.1. Web Content Accessibility Guidelines 1.0

The project set the target for the website to confto the Web Content Accessibility Guidelines
(WCAG) 1.0. These guidelines can be accessed @t/tmivw.w3.0rg/TR/WAI-WEBCONTENT/. In
what follows, the differences between accessibditygl usability will first be explained, putting the
into relation with the above stated document.

2.1.1. Usability versus accessibility

The basic difference between these two words cadebieed from their very meaning: if a page is
accessible, people are able to access and usenitsnt. Primarily, accessibility focuses on people
with disabilities (Thatcher 2002). A page beingessible for a sight-impaired person using a voice
browser means that the person can access the tadtemever, accessible pages are often of benefit
to people without disabilities as well. A typicadeenple may be an alternative teatt( attribute) of
images ing elements). Supplying the alternative text willdmgh beneficial for a blind person using
a voice browser, as well as for a sighted persorgustext browser, such as Lynx.

Usability can be described as an “added value'ctessibility. If a website is designed according to
the ideas of usability, users are likely to findlsa website satisfying, because they can work ivith
efficiently and learn its logic very quickly. Asrfas people with disabilities are concerned, ttease
affected by a website with poor usability to thensaextent as people without disabilities.

2.1.2. WCAG 1.0 conformance levels

The Web Content Accessibility Guidelines (WCAG)tstéhe requirements that a website must or
should follow in order to comply with the WCAG. Thequirements are broken up into three levels
with different priorities. The accessibility issuasve the highest priority, whilst usability issuee of
lower priority. An exact definition of priorities nd their fulfiment can be found at
http://www.w3.0org/TR/WCAG10/full-checklist.html.

The following sections will systematically covel AICAG priority 1 and 2 requirements and describe
the improvements implemented in the HC Compact iteebs

2.1.3. Priority 1 checkpoints

Checkpoint 1.1: Provide a text equivalent for everynon-text element

The HC Compact website contains only images asaedual means of conveying information. The
new website satisfies this guideline in that ityides amalt attribute for alimg elements.

It should be pointed out that the website contaiesty of images defined in an external CSS files,
using thebackground-image  attribute. This applies e.qg. for list bullets prages that form part of
the layout. Obviously, there is no means to prowddealt attribute for these images. However, this i
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not needed, as images defined in a CSS file shiabktently form part of a design. They should not
carry any factual information and therefore thared need for them to have a textual equivalerg. Th
only issue to decide here is whether an image ucaolesideration is part of the semantic contents of
the website or part of the website’s design. Figuie3a illustrates the differences.
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Figure 2.1.3a Images that convey information vages that form the design

Please note that the differences between contehitsuipresentation are sometimes next to none. The
picture proposes one possible solution but doeslaoh to be the only possible one.

Checkpoint 2.1: Ensure that all information conveye with colour is also available without
colour

The old website did not adhere to this rule, asoittained a registration form and shopping basket
where required fields were distinguished from neguired fields solely by means of using red colour.
This has been fixed by supplying an asterisk tdeaquired field.

Checkpoint 4.1: Clearly identify changes in the natral language of a document's text and an)ff
. text equivalents.

There are no bilingual sections on the website.

- Checkpoint 6.1: Organize documents so they may bead without style sheets.

There are several aspects to point out considénedayout of the document when CSS are disabled.
Firstly, there are short text descriptions throughtbhe website that are hidden when CSS are turned
on. This applies for example for the “original @ic “discount” and the “discounted price” texts.
When CSS are applied, the original price is crosset then the discount follows, and finally the
discounted price is shown as a result of a suliracinder a line. When CSS are disabled, all three
numbers appear as a plain text. Therefore, thendeoticontains additional hints before the actual
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number to make it easier for the user to understaedmeaning. Figure 2.1.3b demonstrates the
differences.

Also, the left-hand navigation menu can be easitfeased when CSS are disabled, as it consists of a
two-level unordered list (UL) of links. The old wate’s left-hand menu, on the other hand, did not
clearly differentiate the first and second leveltems, which may have been confusing for userh wit
voice or text browsers.

When CSS are disabled, the website also providedimks to make it quicker to navigate on the page
— “skip navigation” and “skip main content”. Thicavs users with voice browsers to quickly get to
the desired part of the page.

g | KETTLER Paso 100 + &

KETTLER Paso 100 +
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i Free Installation ‘
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5080 00-CTk " _ﬁPree Service (36 months E8Free Tnstallation

-1 000.00 CZK
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4 990.00 CZK  precount al price:]5 92000 CZE

Thigcount |1 000,00 CZE

Dizcounted price: P 990,00 CZE
Bup 1 &
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discount

Figure 2.1.3b Displaying the content with and with€SS formatting

Checkpoint 6.2: Ensure that equivalents for dynamiccontent are updated when the dynamicé
_ content changes.

The HC Compact website does not contain framepplets. In regard to Java Scripts which generate
dynamic contents, such as explanatory bubblesappéar over icons with gifts when hovered on,
these texts are duplicated in tle attributes of the corresponding icon that depiugsgift.
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Checkpoint 7.1: Until user agents allow users to crol flickering, avoid causing the screen to
flicker.

There is no page that would flicker on the HC Coctpeebsite.

Checkpoint 14.1: Use the clearest and simplest langge appropriate for a site's content.

The website now uses five levels of headings (H1.) td%nake it simpler for the user to skim the text
and find information quickly if CSS are disabledexXl all links contain a sensible anchor text that
identifies the target. All links whose anchor texds just “here” have been altered in order to allow
users to jump from link to link without reading teerrounding text (which is a common provision of
voice browsers).

The WCAG also requires the following: limiting eaplragraph to one main idea, avoiding slang,
jargon, using active rather than passive verbsaanaling complex sentences.

These requirements are unfortunately not very gedintifiable, as the Gunning fog index cannot be
used to analyze Czech writing. Moreover, the autmas not the right to amend all texts on the
website, in particular the content of news, infotiog customer queries, company information and
terms and conditions. It is the job of other empley of HC Compact to satisfy this requirement. As
for the English version of the website developedpierposes of this project, it does fully satidfyst
checkpoint.

Checkpoint 5.1: For data tables, identify row and olumn headers.

Checkpoint 5.2: For data tables that have two or me logical levels of row or column headers
use mark-up to associate data cells and header cell

These points require that a table makes it cleaafooice browser where to find headers for data
columns. There are three attributes that can bé tséelp assistive technologies to make this out:
scope , headers andaxis . The first one can be used to denote whether a&l€hhent refers to a
row of data cells or a column of data cells. Headers andaxis attributes come useful with
complex tables that convey information consistihgiore than two dimensions.

These two checkpoints also require structural gsoap rows to be grouped using the THEAD,
TFOOT and TBODY elements, and groups of column&dogrouped using the COLGROUP and
COL elements.

In what follows, it will be demonstrated how thieipt has been satisfied in the case of a table that
displays a list of goods contained in the shoppiagket. First examine a screenshot and the
corresponding HTML code:
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List of items in cart

Price
Mame (per Quantity Total Delivery option™® Delete
unit}
KETTLER. Paso : _
) 499000 1 4 990,00 | KETTLER delivery service - 5
100+
TOTAL: 4 990.00

* Details of delivery options. ..

Figure 2.1.3c Identifying rows and columns in deab

<table>

<colgroup>

<col width="23%"><col width="12%'><col width="15% '><col width='12%">
<col width="10%'"><col width='13%"><col width="15% '>
</colgroup>

<thead>

<tr>

<th scope='col' >Name</th>

<th scope='col'  >Price <span class="small'>(per unit)</span></th>
<th scope='col'’ >Quantity</th>

<th scope='col'  >Total</th>

<th scope='col'  >Delivery option*</th>

<th scope='col' >Delete</th>

</tr>

</thead>

<tfoot>

<tr>

<th scope='row' >TOTAL:</th>
<td colspan='4">4 990.00</td>
<td colspan="2"></td>
</tr>
</tfoot>

<tbody>
<tr>
<td>KETTLER Paso 100...</td>
<td>4 990.00</td>
<td><input ...><input ...></td>
<td>4 990.00</td>
<td><select>...</select></td>
<td><input ...></td>
</tr>
</tbody>

</table>
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The above code demonstrates how gbepe attribute should be used in order to convey thatri
direction for linearizing. Also, corresponding ro&ee grouped together, using ttieead , tbody
andtfoot elements.

Checkpoint 6.3: Ensure that pages are usable whercripts, applets, or other programmaUc
. objects are turned off or not supported. |

In order to satisfy this requirement, several clesnfpad to be done. The following examples
demonstrate two issues which had to be addressed:

Forms that automatically submit themselves

The website made use of several pull-down menus weae automatically submitted when the
selected option changed. The user did not havédio @an a submission button. In fact, beuld not,
as there was no submission button whatsoever.

. Jaami LW g

Sort: According to price || azcending ||

Figure 2.1.3d Pull-down menus that automaticallynsii themselves.

Looking at the code for the first pull-down menddre the optimization, we would find this:

<select onchange="window.location="/include/sort-
- engine.php?sort="+this.value+"&returnURI=%2F">

What is to point out here is that teelect element has no name and is not enclosed inf@ny
element. The submission works but only if javastsrare enabled.

The code has been optimized as follows (now bothdmwn menus from the screenshot 2.1.3d are
included):

<form method='get' action="/include/sort-engine.php >

<select name='sort’ onchange='window.location="/include/sort-
engine.php?sort="+this.value+"&returnURI=%2Fhcc%2F" '>...</select>

<select name='sortHow' onchange='window.location="/hcc/include/sort-
engine.php?sortHow="+this.value+"&returnURI=%2Fhcc% 2F">...</select>

<input type="hidden' name="returnURI' value="/">

<span class="hideByJS'>
<input type="'submit' value="OK' class="button'>
</span>

</form>

Note that what has been added appears in bold.

Now the form can be submitted regardless of whejdnea scripts are enabled or disabled. There is
only one, rather minor problem to deal with: Thémission button should not be visible if java
scripts are enabled because all submissions are alsiomatically and it would be of no use. To do
this, aspan element with class attribute sethimleByJS encloses the submission button. Looking
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into the /include/interaction.js module, we find out that the class name is usedras
indicator for the java script to hide the element:

181 if(inputs[i].className.indexOf("hideByJS")!=-1) {

182 inputs[i].className +=" hidden";

183}

This excerpt forms a part of tteeldListeners() function that is invoked immediately after the

page has been loaded.

It can be seen that the java script only sets &and@$S class to the element. Finally, we haved& lo
into the/include/globalstyles.css module:

- 62 .hidden {display: none;}

Using the approach described will thus hide theaumednt submission button only if JavaScript is
enabled.

Popup windows

Popup windows are windows that open up as dialagedaising thevindow.open java script
function. The user must be presented an equivdlemttionality if scripting is suppressed. The
following snippet shows how to do that:

<a href=" | i nk" onclick="return !openWindow(' link', wdth, height);"> anchor
t ext </a>

The openWindow function internally exploits thaindow.open function as follows (code from
the/include/ext.js file):

87 newWindow = window.open(...);

90 return newWindow!=null;

The result is that if scripting is enabled, a pomdpdow is opened up, causing theclick  inline
script to return false, as a result of which theirwary link (specified by thiref attribute) is ignored.
On the other hand, if scripting is disabled, dnelick inline script returns true and the ordinary link
will be opened up as a regular page.

2.1.4. Priority 2 checkpoints

Checkpoint 2.2: Ensure that foreground and backgrouad colour combinations provide sufficient
contrast when viewed by someone having colour defie or when viewed on a black and white
screen.

To determine whether the contrast is sufficieng dolour space of several page screenshots was
reduced to greyscale and the contrast appears wuffieient when scrutinized. This point would
ideally require a user testing with sight impaingebple but this would overlap the extent of this
project.

Checkpoint 3.1: When an appropriate mark-up langua@g exists, use mark up rather than |mages
. to convey information. :
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The website does not contain images representkigAéso, formatting and layout is done purely by
using CSS, as the WAI recommends in the thoroughrision of this checkpoint.

Checkpoint 3.2: Create documents that validate to yblished formal grammars.

Looking at the first line of each HTML page, we dard out that the website declares to be HTML
4.01 Strict valid:

<IDOCTYPE htm| PUBLIC "-//W3C//DTD HTML 4.01//EN"
- "http://www.w3.0rg/TR/html4/strict.dtd">

A testing has been accomplished to prove this,gusire W3C online validation tool located at
http://validator.w3.org/. The pages have been fouall.

Note that the initial project’'s specification sthtihat the website would adhere to XHTML 1.0 after
optimization. This has been altered due to extensige if java scripts that exploit the DOM
(Document Object Model). If the XHTML was to be dsé¢hese scripts would have to be rewritten
and tested, which would presumably cause plentpofpatibility problems (Langridge 2005).

Secondly, all external CSS files have been testexing an online validation tool located at
http://jigsaw.w3.org/css-validator/) and found daliThis applies for all CSS files that reside ie th
finclude/ directory.

There is, however, one CSS attribute that is nlud \end has been used. Looking at the source cbde o
any HTML page of the HC Compact website, it carfduend that there are CSS definitions directly in
a style element, starting with this line:

body {behavior: url('/hcc/include/csshover.htc');}

The behaviour element is a proprietary element used solely bylBM&d as such should be
avoided, as other browsers do not support it. @dshover.htc script is a third-party script that
allows a developer to use theover pseudo-class for LI elements. This behaviour shdé
commonly catered for in modern browsers, though BA%.0 does not allow exploiting the
li:hover statement. The author needed to use this pseedteat for the left-hand menu and its
hovering effects, hence decided to cope with thssifficient provision in MSIE by breaking the W3C
standards.

The author is, however, convinced that using a fetgry element in this case does not hinder him
from declaring this checkpoint as satisfied. Dedaviour element is used only as a supplement for
MSIE, as a secondary means in case the browserraesllow for a proper CSS definition with
cross-browser support. A completely different caseld be if a proprietary definition would be the
only means to achieve some functionality, which ldoplainly be a step towards breaking W3C
standards and its effort to make World Wide Weboss:-browser, platform-independent medium.

Checkpoint 3.3: Use style sheets to control layoand presentation.

This checkpoint basically requires to rigorouslyadé structure of a document from its presentation.
Such documents allow better accessibility, managgatand portability (W3C 2000). The ,Core
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Techniques for Web Content Accessibility Guidelirie8* (W3C 2000) describe several techniques
that are to follow:

» Sections of text should be identified with head&hgments (H1-H6).

e Structural elements should not be used for present effects (such as usage of
BLOCKQUOTE to achieve indentation).

* EM and STRONG elements should be used instead afidI| elements, as the latter ones
were designed to create visual presentation effeckereas EM and STRONG indicate
structural emphasis that may be rendered in atyadkways (font style changes, speech
inflection changes).

e Layout, positioning, layering, and alignment shooéddone by means of style sheets.
(W3C 2000)

All the above stated requirements have been alligeghen refining the front-end output. Rendering
the document without CSS effects will have no impacunderstandability of the website’s content.

Checkpoint 3.4: Use relative rather than absolute nits in mark-up language attribute values
_and style sheet property values. =

Users, and those with sight problems in particidhguld be able to easily magnify the website’s fon
size, which will allow them to read all text withodifficulties. From the developer’s point of view,
this can be achieved by using relative units (empearcentage) rather than absolute units (px, pt, cm
etc.) in CSS definitions. In section ,3 Units of asare®, the W3C (2000) also defines when it ig stil
possible to use absolute units: ,Only use absadértgth units when the physical characteristicshef t
output medium are known, such as bitmap images.“

The HC Compact website after optimization still @ons plenty of absolute units. However, it is the
opinion of the author that these are well-foundgdce the very layout is based on several bitmap
images with fixed proportions, as illustrated iguiie 2.1.4a. There are two images that dictate the
width of the middle and right-hand column. To keéleg layout balanced, the left-hand column has the
same width as the right-hand column.

There are several other examples where absolute bail to be exploited, as the bubbles in figure
2.1.4a explain. It may be argued that the websitesdnot conform to this checkpoint because of
borders that are commonly defined with pixel urtitewever, it was found that horizontal and vertical

lines are not rendered with the same thickness wegnified if the border thickness is specified by

means of relative units. Therefore, this minor dd@on does not constitute a sound reason for not
declaring the website compliant with this checkpoifihe most important aspect, which is the

provision of changing font size, has been fullyltedth in the new design.
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Figure 2.1.4a Fixed bitmap images

Checkpoint 3.5: Use header elements to convey docam structure and use them according tc
specification.

Header elements are used as required by WCAG.

~ Checkpoint 3.6: Mark up lists and list items propety.

List items have been used in the appropriate walggmew design. A typical example is the left-hand
navigation menu.

Checkpoint 3.7: Mark up quotations. Do not use quaition mark-up for formatting effects such
as indentation.

There are no quotations used on the website.

Checkpoint 6.5: Ensure that dynamic content is acasible or provide an alternative presentation
or page.

The website does not make use of frames, nor daesiain java scripts that would prevent the user
from an action if these were disabled.

Checkpoint 7.2: Until user agents allow users to edrol blinking, avoid causing content to blink

There are no elements that would blink.

Checkpoint 7.4: Until user agents provide the abity to stop the refresh, do not create
periodically auto-refreshing pages.

The website does no contain any periodically aefeeshing pages.

Checkpoint 7.5: Until user agents provide the abity to stop auto-redirect, do not use mark-up
to redirect pages automatically. Instead, configuréhe server to perform redirects.
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The old website made use of meta refresh in theseoaf adding a product into the shopping cart.
This behaviour has been altered so that no autometirect is now used.

Checkpoint 10.1: Until user agents allow users tautn off spawned windows, do not cause pop
ups or other windows to appear and do not change écurrent window without informing the
user.

Some pages do exploit popup windows, though nttt@®nly means to arrive at the given URL (this
has been explained in checkpoint 6.3.). In regardutomatic changes of windows, this requirement
has been satisfied in that the popup windows feosing presents or aromas for a product placed in
the shopping basket now contain a note informirguter about the refresh that is to take place when
he or she closes the popup window.

Checkpoint 11.1: Use W3C technologies when they aavailable and appropriate for a task and
use the latest versions when supported.

Currently (July 2007), the latest version of HTMithe 4.01 Strict version and this has been used. A
for styling, CSS 2.0 has been used, as this itathst version widely supported by today’s browsers

Checkpoint 11.2: Avoid deprecated features of W3Cethnologies.

Elements that are deprecated in HTML 4.01 are dlleviing: APPLET, BASEFONT, CENTER,
DIR, FONT, ISINDEX, MENU, S, STRIKE, U. The HC Comgt website does not contain any of
them after optimization.

Checkpoint 12.3: Divide large blocks of informationinto more manageable groups Where
natural and appropriate. |

This requirement has been satisfied even in thedekign. Examples of this can be seen on the
shopping basket page, where FIELDSET and LEGENDnets are used to group similar items
together.

Checkpoint 13.1: Clearly identify the target of eah link.

Anchor texts have been revised and do not cordlistysof ambiguous phrases like ,click here” which
are misleading when read out of context.

Checkpoint 13.2: Provide metadata to add semantioformation to pages and sites.

The META elements and TITLE element of all pagewvehdeen refined to contain specific
information about the particular page. META and OET elements are set in the
finclude/metatags.php module.

Checkpoint 13.3: Provide information about the geneal layout of a site (e.g., a site map or table
of contents).

A sitemap has been created to meet this point.sltlocated at/vyhledavani/mapa-
stranek.php

Checkpoint 13.4: Use navigation mechanisms in a csistent manner.

The website accommodates a consistent navigatainsithe same across all pages.
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Checkpoint 5.3: Do not use tables for layout unlegbe table makes sense when linearized.

The old website used tables for layout. This hanlrevised in the new version and now only CSS in
combination with DIVs are used to lay out the sitefements.

Checkpoint 10.2: Until user agents support explicitassociations between labels and form
controls, for all form controls with implicitly associated labels, ensure that the label is properly
positioned.

Checkpoint 12.4: Associate labels explicitly withiteir controls.

All label elements have been explicitly associated withrtimgut element if the label did not
precede the element, in which case browsers sHmildble to infer the association implicitly. An
example of an explicit association is given below:

<input id="sledovatZmeny" type="checkbox" name="sle dovatZmeny" value="1">
<label for='sledovatZmeny'>

| wish to be informed about the progress of the o rder by e-mail.
</label>

Checkpoint 6.4: For scripts and applets, ensure thaevent handlers are input device-
independent.

Whenever the website makes use of the device-depéenmhclick java script action, there is a
redundant equivalent to carry out the same ackon.instance, popup windows will open up in the
same window if thenclick  procedure fails (checkpoint 6.3. describes thismiare detail).

Checkpoint 7.3: Until user agents allow users to &eze moving content, avoid movement in
pages.

There is no moving content on the website.

Checkpoint 8.1: Make programmatic elements such ascripts and applets directly accessible or
compatible with assistive technologies

The website does not contain applets.

Checkpoint 9.2: Ensure that any element that hasstown interface can be operated in a deV|ce-
independent manner. =

Checkpoint 9.3: For scripts, specify logical evenbhandlers rather than device-dependent event
handlers. :

This has been already described in checkpoint 6.4.

2.2. HTML 4.01 Strict and CSS 2.0

The website after optimization does fully conformnthhe above stated standards, as explained in more
detail in section 2.1.4, checkpoint 3.2.
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2.3. Summary

The accessibility and usability of the HC Compaabsite has been enhanced considerably. The
website now conforms to all priority 1 and priorycheckpoints of the WCAG. This also includes
adherence to the HTML 4.01 Strict and CSS 2.0 fogreemmars.
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3. Search Engine Optimization and Marketing

3.1. Introduction

Search Engine Marketing (SEM) and Search Enginentigtion (SEO) are sets of methods that
pursue the goal of attracting visitors to a web#8iten search engines. The basic difference between
SEM and SEO is that SEO forms a subset of SEM.

Search Engine Optimization involves, in particulafining a website’s structure and content so that
search engines can crawl it and show links to website in search results. SEO seeks to produce
websites that will be displayed as high as possiblgearch results for relevant search phrases. The
underlying reason for this is ttonvertthe visitors, in other words to make them carry aspecific
action, such as making a purchase, signing up foevesletter or viewing contact details. Measuring
the success of a SEO campaign often consists dfzamg the number of conversions expressed as
profit gained from converted customers.

Unlike SEO, Search Engine Marketing is a broadéjes that brings SEO into connection with the
overall company’s online marketing strategy. Itliies techniques as to how to maximize the profit
from paid advertisements (displayed as “paid resutlt search engines), how to measure conversions
of leads(people that inform themselves about a produdhenpossibly on a third-party website, but
make the actual purchase offline, e.g. in a bricke3 and how to create a budget proposal for a SEM
campaign.

This project covers SEO in depth and describearthrity of techniques that SEO embraces. The
extent of this work does not allow expanding up&MS However, it does touch on the basics that are
crucial for proper evaluation of a SEO campaign.

3.2. How search engines work

3.2.1. Crawling and indexing

Search engines consist of several elements. Tolveith, they contain a program known gsder
(sometimes called erawler), which discovers web pages located on the Intaand follows links
pointing from them to other pages. The spider ezssthat the pages it comes upon will get indexed.
Indexing is a process of storing certain data alowteb page into the search engine’s database.
Crawlers should, in theory, be able to find all wetges that are linked to by at least one othee.pag
However, this is not always true, as they oftenehdifficulties following links that are made up syl

by JavaScript functions and those that are paat lBflash presentation. Some search engines therefore
allow website’s developers to manually add a pade their indexing database. Sometimes even
sitemaps of entire websites can be submitted, #wicase of Google. On the other hand, there are
ways to prevent a spider from indexing a certaigepa

The spider continually revisits the websites anejpisethe indexing database updated. There are host o
variables that the spider takes into account whearidéhg how often it will visit a given page. Tagin
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the example of Google, it tends to revisit a page more often the more it values it (using the
pagerank as a determiner, as described later ds9), A page that is found to be often updatedkéyli
to be revisited with a greater frequency.

Put simply, the indexing database contains an irdetl words that have been found on the Internet,
along with references to websites that contairgtiien word.

What has been described so far is a continuousthaska search engine conducts in order to keep an
updated, simplified and sorted cache of the webgite the Internet. In what follows it will be
explained how these data are used to provide &lsmathe most relevant search results when he or
she actually uses a search facility.

3.2.2. Analyzing the search query

Search queryis a term that describes what searchers typeargearch engine. It is usually a string
that consists of several words, some of which mayelspecial meanings (e.g. wildcards). The words
contained in a search query are sometimes calatch terms The first job a search engine has to do
when a searchers submits a search query is tozanialy

The exact process of analyzing a query differs agmeearch engines. The following paragraph
outlines the basic principles that the majorityseérch engines draw upon.

The search engine usually attempts to find relevemtd variants of each search term. A word
variant of a term may be for example a plural \@rsdf the original term. The search engine may
therefore look for “phenomena”, even if the searchquested “phenomenon”.

Often, search engines allow the user to quotexact phrase in which case the result must contain
all the words in the order specified. Searching“foiserable failure” with quotes and without quotes
will probably bring up different results. It shoudso be mentioned that search engines often look f
phrases even if none is explicitly specified. Timterrelates with keyword proximity, as explained
further.

Search engines often ignore certain terms. Theseeferred to astop words For instance, articles
(the, a, an) are usually ignored, as they rarefgycgome meaning. However, search engines ought to
be able to discern situations when these wordsedw bome information, as might be the case of a
search query “The Who” because it is a full name odck group.

Usually, search engines offer a set of operatoriglwban be used in conjunction with other words.
These include wildcards (* for any word) or modifiors like minus if we do not want a particular
word to appear in the results.

Once the search query is analyzed, the searchespgateeds to the next stage, which is retrieving
relevant pages from the indexing database. Thisrtefmes not include methods on how this task is
implemented, so let us assume that we have aligatdy set of pages that match the search criteria.
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3.2.3. Ranking and sorting the search results

The next step is to sort these pages so that thedmes appear on the top of the results. These
algorithms are referred to eanking algorithms. These are complex methods that take into acaunt
multitude of factors, each of which may be of diffiet significance. The primary goal of ranking and
sorting search results is to provide the seardhersnost relevant source of information (for noet, |

us ignore paid results). The following factors ased as determiners for assessing the importaree of
page for a certain keyword:

Keyword density — The more times the keyword occurs on the pagédditter. This, however, holds
up only to a certain level. Some SEO marketerskttiat the ratio between a keyword and other text
should not exceed 7% (Moran 2006).

There is, however, another aspect of keyword dgasitwell. If a search query contains, say, 3 words
then a search engine may also determine how rage#nt these words are generally on all pages it
has indexed, and decide which one of these thredsabshould use as a differentiator that willrgar
more importance. For example, if you search forttlge exercise bike*, it will probably give more
significance to ,kettler”, as this is not as commnam,bike” or ,exercise".

Keyword proximity — In the above example, if a page contains ,keélercise bike* exactly in this
wording, it gives it more significance than to agpavhere these three words are distant from each
other. Again, there is a limit and if it is overfad, the search engine may interpret this as over-
optimization, in which case it will degrade the pagrelevance for the given query.

Keyword prominence — It is important in which element the keywordasind. The most important
element is the TITLE element. If a search engindgia keyword it is looking for in a title elemeitt,
will probably regard this page as being about {baticular word. (Again, it may use linguistic
techniques to estimate the correlation betweermathgal content and the title and determine if ithe t
is relevant indeed or just an attempt to cheatcbeangines.) Usually, titles are also used in $earc
results along with short extracts (also knownsagpet$y. The importance of this element is thus
doubled because searchers often decide whethickaao a link based on the wording of the title.

Apart from titles, headings (H1-H6) are the secomast important elements that carry most weight. In
addition to this, emphasised text is also of imgioece. Also, some search engines look at the URL for
relevant keywords. This is why SEO practitionereofrewrite dynamic URLs by more meaningful
equivalents that appear to be static URLSs.

It is to point out that metatags like descriptiord &eywords are often completely ignored by search
engines. This is because many people used theswmte to list irrelevant keywords in order to
deceive search engines in the past. Search enggnefare look for elements that are displayed to
users and find the semantic correlations by theams.

Link popularity — This factor to estimate the importance of a page been introduced by Google
and subsequently borrowed by many other searcmesigihe idea is to regard other pages linking to
the page under consideration as a way of recomniiendaf the given page. This concept originates
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from the academic world where referencing a worglies that it has been found a useful, possibly
rich source of information.

Google coined its link popularity indicatpagerank The pagerank of a given page is the higher the
more external links (also calldohck linkg point to the page. It is also the higher the bigthe
authority of such a linking source is, in other d®if a page with pagerank 6 links to another pége,
confers to it more authority than a page with pagkronly 3. Another aspect of pagerank is that if a
page links to ten pages, it conveys only a tentitscduthority to each of these pages, comparékleto
case when it links only to one page. To sum itiupould be ideal to have lots of authoritative pag
linking to our page, without them linking to anylyoglse’s page.

It is also to mention that Google assesses thedtiemorrelation between pages that are interlinked
and regards the link the more important the mdeded the pages are. Also, it looks at the anaedr t
and especially for Google, the anchor text thatsisd in an external link carries enormous weight, a
this is something that the author often cannougtice to his or her own benefit.

There are actually two pageranks that Google makef (if not even more). One is public and one
is secret. The public one is given on a scale foaim 10; 10 meaning the greatest popularity. The no

public one uses a wider scale to differentiatenitiber and importance of inbound links. The public
pagerank can be computed as a logarithm of itspudric counterpart. The result of this is that most
pages have a public pagerank from 0 to 7, whilt &ew reach 8 or more. For example, if 20 more
links were enough to get from pagerank 3 to padernthen you would need, say, double that
amount to get from pagerank 4 to pagerank 5 (depgnaoh the logarithm base). Note: This is a
simplification that seeks a clear demonstratioheathan a rigorous mathematical definition. As the
author has come to the conclusion that the undwylynhathematical formulas for determining

pagerank, as published by Henziger (2005), areneogssary to understand in full detail in order to
accomplish a successful SEO campaign, it was dec¢id® these definitions will be omitted from this

report.

3.2.4. Optimizing for users or for search engines?

The exact implementation of ranking algorithmseargh engines is usually proprietary, though many
concepts are publicly discussed and brought uprfiecences. For example, Google publishes a host
of scientific articles on http://portal.acm.orgéatiobn.cfm?doid=1083356.1083357. The public, and
notably SEO marketers, are therefore aware of gmineiples of the ranking algorithms. However,
the exact formulas that define the correlation angdortance of all ranking factors are kept secret.
SEO marketers may, for instance, determine thetippsbf a certain page for a certain keyword in
search results, then change the wording of sonteotexa webpage, wait for a crawler to revisit the
page, and subsequently gauge the impact on sezsulis: The drawback of this approach is that the
ranking algorithms incessantly change. SEO markemeay therefore highly optimize a webpage
today and get it to prominent places in searchli®swt they never know if the tomorrow’s ranking
algorithms will value the page differently. Theukts of a Search Engine Optimization are therefore
some degree unpredictable.
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Some SEO marketers therefore prefer to obey gepeiradiples which they know the majority of
search engines value. Others, however, see protfees in search engines so important that they
constantly improve the website’s contents to réftee current estimated preferences of the search
engines. Some go too far in this effort and incoae dishonest techniques that may temporarily
boost their position in search results. Howevers itisually a matter of time when a search engine
becomes clever enough to disclose such deceptormitpies, in which case the page is usually
banned (completely removed from the indexing dagepa

To sum it up, there are three parties: search emdgwelopers, search engine optimizers and end user
of search engines. The first group endeavoursddyme such ranking algorithms that best match end
user expectations, whereas the second group stayersuade search engines that it is their gfaage t
the user wants to see. If search engines were rclemeugh to impeccably imitate end-user
preferences, this gap between search engine devslapd search engine optimizers would not exist,
as the only goal of a search engine optimizer wdnddo produce a page that ideally reflects user
expectations. Search engines would only mirrorgleegpectations.

Nevertheless, if we want to rank high in today’arsd engines, we have to design websites that are
both user friendly and search engine friendly. Tdilowing sections demonstrate the concrete steps
that are to be undertaken to achieve this.

3.3. Drawbacks of the old website and solutions

3.3.1. Meta elements

Looking at the oldindex.php  file, we can see that the title, description argvkord metatags are
the same for all pages:

89 <meta name="description" content="HC Compact - Z den &k Hruby (sportovni
vyZiva, rotopedy, ergometry, steppery, b &zecké pasy, cyklotrenazéry,

kladky,
posilovaci lavi cky, sportovni oble ceni, cvi  cebni pom uacky)">

90 <meta name="keywords" content="HC Compact,vyZiva ,sportovni vyziva,dietni
napoje,iontové napoje,vitaminy,stimulanty,protei ny,rotopedy,adaptéry,
ergometry,b &zecké pasy,trenazéry,steppery,vesla rské trenazéry,posilovaci
lavi cky,sport,kladky,Carne Labs,Kettler,Nutrend,Plutino, ATP">

91 <title>HCC - HC Compact</title>

The title element has to be refined to conciselyress the contents of the page, e.g. product name i
the case of product detail page. Apart from speujfywhat a page is about the title should also
include the name of the company. Stating the compame first may help the company’s branding
but may distract a searcher skimming the resuttsfleft to right from what he or she was actually

looking for. It has been demonstrated that seasclvant their search query to appear in searchtsgsul

in best case exactly in the same wording, in fitiesnippet and in the URL (Moran 2006).

Although the description metatag is often ignoreldew determining page relevancy for a search
query, it is sometimes used as a snippet textt(laat its part) in search results. Ideally, thistatag
should contain information relevant to the giveggand should not be omitted.
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3.3.2. Meta elements revised

The new version of the website sets all the threeralements appropriately across the entire websit
This task is done by thénclude/metatags.php module which exploits the PageClass. The
titles contain the main topic of each page, folldwy the company name. Taking the example of a
page with details about the Kettler Paso 100 egerbike, the title looks now the following: “Kettle
Paso 100 | HC Compact”. The description metatathigrcase contains a beginning of the product
description. The keyword metatag is created by medra set of regular expressions that convert the
title into a comma-separated string of keywords.

3.3.3. Headings

The old website made use of H1, H2 and H3 elemdriis. new version does this too, with the
difference that H1 is usually used for product ategory name and H2 is used for the company name.
In the old version this was the other way arourtte Tationale for this is that the company name does
not need to be given such weight, as the websiteusiially be placed at the first position for sgar
queries that contain its name. On the other hagatch queries like “kettler exercise bike” are much
more competitive, and having this phrase in Hlamathan H2 may pay off.

In the course of testing, it was also attemptedst® H4 and H5 for category names that appear in the
left-hand column. Also, excessive use of H1 elememas tested. In both cases, the positions in
Google did not improve. On the contrary, it appehed because of this overuse of heading elements
Google penalized one product category that appeameithe first position even before optimization,
because it reappeared there shortly after thesessixe headings had been removed. Or it may not
have been a penalization but an intrinsic consezpief “weight” (expressed in use of headings)
being shifted to another keywords.

3.3.4. URLs on the old website

The old website often contained more than thrembhas in the URL, for example:

findex.php?xx=3&z0=&id_detail=1146&hl_detail=250&po d=250&firma=

This URL was formerly used to access details alibetKettler Paso 100 exercise bicycle. The
problem with such addresses is that some seardhesnmay not index it at all. From the point of a
search engine, it is a hard task to determine #tere of dynamic variables. For example, the above
link would work the same if thBrma or zo variables were omitted. However, search enginas ca
only make guesses about which parameters are ctatypleedundant, which only change some
presentation details, and which do shape the pagedreat extent. Some search engines therefore
index a page only if it does not contain more taapecific number of parameters.

Some parameters may be even worse than others, asithe PHPSESSID parameter. This is
sometimes used to identify user sessions, thoumyh the perspective of a search engine this is a
catastrophe because this variable changes eachthienerawler attempts to index the page. The
crawler either has to employ some methods to d&terthe nature of dynamic variables or it simply

ignores such pages.
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3.3.5. Rewriting URLs

Clearly, it is not possible to avoid dynamic pagesll just to make the job easier for search exgin
It is, however, possible to set up the web sereethait it maps these dynamic URLs into more
descriptive ones. As the HC Compact websites etgpPHP in combination with the Apache web
server, the Apache module called mod_rewrite has beed for this task.

Mod_rewrite allows a developer to define a setudés to map a rewritten URL into a real URL by
using regular expressions. These rules can beregitheed in thehttpd.conf file of the Apache
server, or alternatively in thataccess file that is located in the root of the given wéhis project
exploits thehtaccess file because thhttpd.conf is directly inaccessible on public hostings.

Let us look into the .htaccess file of the HC Counipeebsite, on line 89:

89 RewriteRule A(.+-[0-9]+/)*.+- ([0-9]+) [/ (0-9]+) $
index.php?xx=2&pod=$2&page=%$3
[QSA,L]

This is a definition of a rewriting rule. The firparameter is a regular expression denoting afset o
URLs that will match this rule. If a user requesats URL that matches this rule, the Apache server
looks at the second parameter and uses it asdah&/RL for invoking a PHP script.

If we now request the following URL...

/rotopedy-250/rotopedy-kettler- 398/ 1

...the Apache server attempts to match this URL ltoealrite rules defined in théntaccess file,
starting from the first one. If the first rewritale does not match, it proceeds to the next ruid,so
on. Once the parser finds a matching rule, it tedes it to its real URL equivalent and then either
carries on with subsequent rules or stops. Implfiditcarries on and tries to match the rewritteRLU
with patterns that follow. This behaviour can b@messed by using the [L] modificator, as shown
above. [L] stands fdast

For the above URL, the Apache server reaches 8terdée, which is shown above as well. Here it
assigns “398” to the second parameter, and “1hé¢othird parameter (both shown in bold in the gcrip
excerpts). The resulting URL will be:

. /index.php?xx=2&pod= 398 &page=1

If the QSA (Query String Append) directive is sahy variables set in the rewritten URL will be
copied to the real URL. Thus, if the rewritten URRS for example:

/rotopedy-250/rotopedy-kettler-398/1 ?foo=foo

The resulting URL would be:

. /index.php?xx=2&pod=398&page=1  &foo=foo
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3.3.6. Redirecting old URLs

Once the new website has been created and all tefdaced with their rewritten equivalents, the
website works fine. If a user bookmarked a pagagugie old URL it will work as well. There are
now two ways how to access one physical scriptthediser just uses the old one.

However, there is one more thing to tackle: if skagngines now start to index our new website with
rewritten URLs they will not associate these newLSRith the old URLs. This is a problem because
the old pages have probably gained some pagerae&dsl and it would now be lost. Fortunately,
there is a way to let search engines know that Rh blas been moved to another URL. It is the 301
HTTP header (Moved permanently). Most search esgiee understand this header properly and
transfer previous ranking from the old URL to tlesvnURL.

For the HC Compact website, a module that catarsefirections has been created and is located at
finclude/mod-rewrite.php

It is to mention that this module accomplishes omere task: it redirects requests from several
alternative domains into only one domain. In owsesaghe HC Compact website can be accessed not
only by the www.hcc.cz domain but also by www.hexbez, hcebrno.cz, www.hccbrno.com and
hccbrno.com. All these domains, however, link te @hysical source. It is bad practise to let search
engines index more than one domain since it waltlléo further pagerank split. Ideally, there isyonl
one domain where the pagerank accumulates.

3.3.7. Google My Sites and Sitemap

To ensure that all pages of a website will get xediefrom Google and also to receive valuable
feedback from its crawler (named Googlebot), Gogyterides a tool called “My Sites”. This utility
comes useful if we want to verify that Googlebat caach pages located on our website. Apart from
that, it shows which pages link to our website afich anchor text they use. This comes useful for
link building, as described in the following chajste

The Google My Sites tool can also be used for sttimgia Google Sitemap. This is an XML
document that contains a listing of all pages ledatt a given website. The format of this docuneent
specified formally by an XML schema document tisgbublished by Google.

Google then uses this document as a hint as tohwp@ges the website contains. The Sitemap
document is usually placed in a directory of thésite and Google only needs to be told the URL.
Once it knows the location of the sitemap, it vdtbwnload it regularly and use it as a hint when
crawling.

Another advantage of Google Sitemap is that itvedl@a webmaster to include URLSs that contain the
results of an internal search facility. These dteroURLSs that are not directly accessible by fwilng
regular links.

For the purpose of this project, a sitemap has besrated at the following location:
[sitemap.php
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j-il i.petizelkaagmail.com

COL jgle Webmaster Tools

Wy sites » bitpwww hoo, czf « Pages with external links « http:www.hce.cz

Diagnostic Stalistics Links Sitemaps

External links External links to hitp:lhwww.hee.ezl  [2]
Iniemal kinks This table provides 2 list of extemal pages that link to hip: fwww. hee. czd

» Find a page
Links
hittp .l'.l' §§|r1§rng1 czf

mwapﬂﬂtﬂm&w
hittp-fim fkatal hp? n=krowsedkil= ki=184
Fikk e e b kg by netpodans, i

hittp- i abifil Sindex. phpida=108

http fifitnessclub-zdena comPpage=filness patnensin=czeck
http-fforim ronni fobchod-s-naradim- 4 hirnl

http fhruby-zdanek-he-compact takeit 2/ #1311
http-fihgby-zdengk-he-compact takeit. idn M3
hittp.fiintamed h rd i Pidgat=1

Figure 3.3.7. Google My Sites

3.3.8. Back links

Google is known to assign great weight to pageramé back links. There are several methods to
obtain back links.

Probably the simplest one is to submilirkk to catalogues Doing this is helpful not only for link
building but we can also attract visitors that prebrowsing catalogues rather than using search
engines. When adding a link to a catalogue, itpdrtant to list it in a relevant section, as thifl

help both people and us because a link from a pétpea relevant topic is valued more by Google
than a link from an unrelated page. Clearly, thtention of Google is to imitate a real user and the
usefulness of such links as he or she would pezdeiv

When submitting a link to a catalogue, it may befulsto first determine its own pagerank and, based
on this, decide whether it is worth the effort. Amer important thing to realize is that the maigea

of a catalogue usually has much higher pagerank &apecific category where our link will be
placed. While the pagerank of the main page ohthgrity of Czech portals varies between 4/10 and
7/10, the actual category will often be no morent@4L0. This is the nature of link-building by ugin
catalogues — it may be quite easy but we rarelyageauthoritative link that would boost our own
pagerank. Nevertheless, link building has its pusspecially for new websites that need at least
some pagerank to begin with.

Probably the most valued catalogue is the DMOZd&uory Mozilla), located at www.dmoz.org. This
directory claims to be the largest human-editedatary of the web (Netscape 2007). Submission of
new links is done by volunteers. A website addeBMOZ must satisfy many requirements, which is
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the reason why it is difficult to get to DMOZ. Howex, once a link is included in DMOZ, we can
expect a rise of pagerank because many searchesngitue the DMOZ data highly.

For the purpose of the practical part of this prpjehe HC Compact website has been submitted to 45
catalogues. These are to be found in Appendix pottantly, the HC Compact website has also been
added to DMOZ.

The downside of the catalogues is obvious — theeatewe go into the directory listing, the lower
usually its pagerank.

To overcome this, many SEO marketers strive toeptheir links to other websites. It can be, for
instance, a website that is about a similar tolgieally, it is a website that does not offer godais
purchase but is a valued source of informationveeieto what we sell. We can then make a deal with
webmasters of such websites. Either we link to exdlolr reciprocally or we offer them something for
placing our link on their website. In the SEM pada, people that inform themselves using one
source and subsequently proceed to shop usingearsihrce are referred tolaads The mechanism
described can help us attract leads as well as lboogpagerank, especially if the other webmaster i
willing to place our link on all his/her pages.

There have been several bilateral agreements as tae HC Compact website is concerned.

3.3.9. Internal links

Another issue regarding SEO is the managementi@fmal links. As has already been hinted at in the
previous chapter, pages that are placed deepéreimitectory structure are likely to have a lower
pagerank than those placed nearer to the roottdized here are two reasons for this:

a) external links usually point to the home page
b) internal pages usually contain a link pointing beekhe home page for simpler navigation

The second reason may seem irrelevant. Howevehanve to realize that the pagerank algorithm
counts internal links within a website as well, giesthese links being not regarded as trustwoathy
their external counterparts because webmastersfubypower over them.

Another detail to note is that both internal anteaxal links should consistently use only one \@rsi
of possible links to point to one source. For instg we should choose www.hcc.cz/ and stick to it,
rather than using sometimes www.hcc.cz/ and sonestimww.hcc.cz/index.php. The search engines
may treat them as two different pages and split tregerank.

As for the internal links of the HC Compact webstteese have been refined to use only one version
to point to the home page. In the case of extdimied, every effort has been made too, though Hot a
links existing prior to the optimization have beerised.

3.3.10. Keywords analysis

Referring back to keyword proximity from chapteR.3., it is crucial that a website contains such
words and phrases that the searchers really useaytbe better to use the phrase “exercise bike”
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rather than “stationery bike” if we come to conabumsthan the majority of people use “exercise bike”
as a search query. Ignoring the competitors’ websie would ideally use such phrases that the most
searchers use.

However, there are our competitors who also knovclwkeywords and word phrases are to target, as
a result of which we have to consider not only plogularity of some phrases but also assess the
competitors’ website and estimate the effort neddaaptimize our website for a given phrase.

Sometimes, it is better to target a less frequanage that is used only by some competitors. We can
then get higher in search results and possiblyhreddeast some visitors. Had we chosen a more
competitive phrase and get for example to theigtirtplace in results for a given phrase, thereldvou
probably be hardly anyone reaching our link.

The keyword analysis stage often begins with aofigiossible keywords that we garner from our own
ideas or, better still, from ideas of potentialtomsers. Then, we cross out those keywords thateaappe
to draw only few customers, or customers that atdikely to convert. Note that sometimes we may
drive only a few customers to our website who, haaveconvert very often. The task of the search
engine optimizer is therefore to analyze what tgpeerson with what intention is likely to use a
given keyword. Buyers usually go through a compigkle from informing themselves, learning,
shopping and finally buying. The search enginemjer should be aware of customer behaviour and
use it as a hint as to which keywords are to taagdtwhich not. Unfortunately, due to its lengthist
report can not cover the psychology of customeabiglur and the conversion cycle in full detail.

Once a website is up and running, the search engptienizer should analyze the keywords that
searchers use to reach the website and basedsodatiai he or she should be continually refining the
keywords.

3.3.11. Keywords on the HC Compact website and GolegAnalytics

The HC Compact website had already been runnirigeatime SEO was launched on it. The author
could therefore not only guess which keywords arg¢atget but also determine the real customer
demand by analyzing the website’s traffic. For fispose, the Google Analytics tool has been used.
It is a utility developed by Google that allowsemsch engine optimizer to thoroughly analyze almost
all aspects of customer behaviour on a website.

The full potentiality of Google Analytics has beerploited to optimize the website but because of
space limit of this report, only certain strategiel be described. In what follows it will demomnated
how Google Analytics proved useful in refining quegticular keyword.

There is one category on the HC Compact website dhasists of table tennis equipment, namely
rackets and tables. The category was initiallydi#idi and named as follows:

Tennis tables (Tenisové stoly)
* indoor (vnitni)

 outdoor (vi§jsi)
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The products placed in these categories unanimaasitained the ‘tennis table’ phrase in title and i
description as well.

Looking at the statistics from January 2007 andaris coming from organic search, it was found that
there were 3 visitors coming though ‘tennis rackétsnisové palky’) and 3 visitors coming through
‘tennis tables’ (‘tenisové stoly’). None of thenpled at contact details (none converted into a)lead
and none bought anything using the online shopitfiaci

Such a low traffic appeared to be caused by areandistinction of ‘tennis’ from ‘table tennis’. €h
category names might suggest that the categofyoistaennis, not about the table tennis.

On February 8, the names were renamed and theocateegther divided as follows:

Table tennis (Stolni tenis)
 indoor tables (vnini stoly)
» outdoor tables (WjSi stoly)

« rackets for table tennis (palky pro stolni tenis)

Products titles placed in these categories have beleamed as well to contain the ‘table tennis’
phrase.

As a hint, the automatic suggestion tool on Sez(vaww.seznam.cz) has been used. Also, the Etarget
(www.etarget.cz) has been exploited.

After one month (waiting for spiders to re-index thages) the results were analyzed. Figure 3.3.11
shows a comparison for organic search resultsh®mperiods a) from 12 January 2007 to 8 February
2007 and b) from 8 March 2007 to 28 March 2007. S¢reenshot contains keywords that have been
used by searchers that reached the HC Compact tedbimin all search engines. The keywords are
narrowed down to contain the ‘tenis’ expression.
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Figure 3.3.11. Keyword analysis using Google Ariagyt

It can be seen that the amount of visitors commghe website using the ‘tenis’ expression rose
considerably. If the screenshot contained all pdbwabat matched for ‘tenis’, we could see that the
number of visitors in the first period was 13, wdes in the latter period it totalled to 202. Wit i
more, the percentage of people visiting the pagle egntacts of the brick store was 0% and 2.48% for
the first and the second period, respectively. Atkere were 1.49% of visitors who did a purchase
online in the second period, whereas in the fiesiqa there was none.

The above example illustrated how important itaschoose keywords that are commonly used by
searchers. The initial conjecture was proven, asaiit be seen that searchers do prefer to include
‘table’ into the search query and search for ‘tdbleis’, rather than just ‘tennis’.

Similar improvements have been conducted in sewthalr sections.

3.3.12. Copywriting

Copyrighting is usually another part of a SEO caigmarl he task of copywriters is to create attraetiv
texts both for customers as well as for searchresgiln the former case, this should drive peaple t
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conversion actions, while in the latter case thénrparpose is to use such keyword combinations so
that search engines will regard the page to bduabbe source of information on the given keyword.
Sometimes, there is debate whether copywritersidhmimarily write their copies bearing in mind
customers’ preferences, or rather create hardab texts that overly reiterate several keywords.

The practical part of the project did not concemetian copywriting, as this clearly overlaps itsestt

3.4. Analysis of the results of SEO

3.4.1. Which factors to measure?

The most commonly used method for evaluation SEQIt®is to compare revenues before and after
optimization. Also, we have to bear in mind possibkasonal trends which might blur the results,
primarily the Christmas period. In the case ofd&a equipment, it is also likely that people willyb
more in winter and less in summer, as in summeethee plenty of other sport activities to do. The
best thing will be to compare revenues in a givemtim with the same month previous year.

However, we should also take into consideratiort tha SEO optimization was in this case done
parallel to scores of other design improvements itight have driven customers to buy because of
aspects not directly related to SEO, such as chlkasgeking to adopt good user interface design
practices, namely consistency, familiarity, afforda, style and several principles of the Gestalt
philosophy (law of symmetry in the case of prodoekes, and law of isomorphic correspondence in
the case of several new icons incorporated intantdve design). Any rise in revenues must therefore
be understood in a wider perspective.

Unlike revenues which may be blurred by other fes;tave can look at the number of visitors coming
through organic search results. This number isriglefependent to a great extent on SEO, though it
has another drawback: it does not say if peopleimgpnthis way found the website useful, or
abandoned it straightaway. To ameliorate this gmoblve can ignore those people that abandoned the
website after seeing the first page. These arelglpaople that did not find what they were looking
for.

The website has been updated in several stepandbesignificant update was conducted on January
10, 2007, when the URL rewriting was launched. Aroimportant period followed in the second and
third week of February, when most of the back-lgkiwas done. As for keyword analysis and
keyword refinements, these were conducted continiathe course of January-April 2007. The two
major search engines that were scrutinized were gl@oqwww.google.com) and Seznam
(www.seznam.cz). The meantime between applying gdsmrand these being re-indexed by search
engines was usually 7 to 14 days.

3.4.2. Revenues

The graph below compares the revenues from onhiopEng from December 2005 to March 2006
with the same period next year.
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Monthly revenues
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Figure 3.4.2. Monthly revenues

We can see that the revenues were first on deiclidecember 2006 and January 2007 in comparison
to last year's revenues. However, in February 200%n the Christmas season is over and revenues
should therefore drop, the turnover remained alrttostsame as in January 2007. Subsequently, we
can see a sharp rise in sales in March 2007, cadpar March 2006. In this period, the revenues

more than doubled.

3.4.3. Visitors coming through organic search

First look at the total number of visitors that watirected to the website from all organic search

results:
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Figure 3.4.3a Visitors from organic search (allrskangines)

The sharp deviation on 6 and 7 March was causea Wyong setting in the Analytics module. The

actual number of visits probably correlated with tieighbouring values.
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Looking at the diagram, we can see a steady inerehsisitors coming from organic search results,
averaging 64.1 visitors per day in the first wekk@nuary to 7 January) and rising up to 284.Torsi
per day in average in the period from 26 March tAptil. The number of visitors coming though
organic search has more quadrupled in the periedrobd.

In addition to this, Google Analytics can also dhgpthe number of visitors coming through a
particular search engine. Figures 3.4.3b and 3.iliBtrate the number of visitors coming through
Seznam and Google, respectively.
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Figure 3.4.3b Visitors coming through Seznam orgaearch

In the case of Seznam, we can spot two significamhents — first, in the period from 14 January to
17 January, the number of visitors rose from 28@@nd since then it did not drop again (e.g. due t
differences in customer behaviour during weekdays \weekends). It is very likely that this sharp
increase was caused by the rewritten URLS, pulaogoon January 10. It may be the case that Seznam
had difficulties indexing the pages previously hessaof too many parameters in former URLS.

Another rise is observable in the period from Fabyul7 and February 20, when the number
increased from 83 to 200. The odds are that this eeased by Seznam discovering the back links
previously submitted to Czech catalogues.

Let us now look at people coming through Googlthensame period of time:
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Figure 3.4.3c Visitors coming through Google orgasearch

Unlike Seznam, Google did not react to the chamy#sn place on January 10. The cause for this
might be that Google had previously had no difiesl indexing former unwieldy URLSs.

However, starting from February 20, the numberisitars starts to rise dramatically, ending up 4t 9
visitors on February 25. There is every likelihabdt this resulted from Google having discovered
newly submitted backlinks to HC Compact.

3.4.4. Bounce rate

The last thing to consider is the bounce rate. Thithe percentage of visitors that abandoned the
website immediately after they saw the first pametfe terminology of Google Analytics, they
bouncedupon seeing the first page).

The following diagram displays the total numberdafly visitors (averaged through the given week)
compared to the number of daily visitors that hawe bounced (“real daily visitors”). It can be seen
that although the bounce rate increased, the numbegal visitors approximately doubled in the
course of the search engine optimization.
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Figure 3.4.4. Daily visitors and the bounce rate

3.4.5. Positions in search engines

Although a position of a particular page for a giveyword in a search engine is a determinant for
what has already been illustrated in the statistiusve, it still is an important factor that canused

to make certain judgements about the internal implgation of search engine ranking algorithms and
also, it can help us in understanding the strasegfi@ur competitors.

There have been about 20 keywords that have beendexl on a regular basis in order to later draw
some conclusions about the ranking algorithmsapaty at this time (the first quarter of year 2Q07)

Generally, the most competitive keywords were ‘eisgr bike’ (‘rotoped’) and ‘multigyms’
(‘posilovaci stroje’). Note that the Czech phraaes now relevant, since the page is Czech and the
English equivalents have a different frequencysa by English speaking people.

These two keywords (‘rotoped’ and ‘posilovaci sttpjhave been placed into the title of the home
page. It was not a trick for search engines, afitinee page contains these equipments indeed.

In the case of Seznam, it appears to put an extmeeight to the title meta-element. Whichever
keyword was placed into the title element of thenegage, the results then brought up this page for
this keyword usually among the first five matchiésr Seznam, this on-page factor plays a great role,
according to these observations. Link building tlo@ other side, is not as important, though itne o

of the ranking factors as well, as demonstrateddation 3.4.3. Seznam uses its own variant of
Google’s pagerank which is called S-rank. WhenHi@e Compact's S-rank was compared with its
competitors’ S-rank, the HC Compact website did tequiwell: Most competitors, like
www.sedlakkokes.cz or www.4fit.cz, that score mbeltter in Google for ‘rotopedy’ and ‘posilovaci
stroje’ have the S-rank of about 50/100, whichésyclose to the HC Compact’'s S-rank (43/100 on 6
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April 2007). To sum it up, to optimize for Seznanoyed to be not difficult, provided the usual SEO
techniques are put in place.

On the other hand, to optimize for highly compeéitkeywords in Google proved to be more difficult
than expected. When first measured on Februarg@17 the ‘rotopedy’ keyword brought up the HC
Compact link on the #Bposition. Then the position kept improving untiMh 18, 2007 when it
reached the 16 position. Subsequently, however, the particulagepaompletely disappeared from
results and another page from HC Compact website shawn instead, unfortunately on thé“23
position (March 29, 2007). There were several ap$ioms as to why the former page which ranked 7
positions higher had disappeared but none provée morrect. It appears that something has changed
inside the ranking algorithm of Google. Also, tregprank does not seem to grow in spite of the link
building process. Throughout the whole optimizatfmocess, the pagerank of the home page was
3/10. It should, however, be noted, that the padethat Google publishes is something else than the
internal pagerank. The internal pagerank changesinu@lly and determines the search results,
whereas the public version of pagerank is updatég once a couple of months to reflect the real
pagerank that is non-public.

Although this project did not succeed in getting tH{C Compact website to the first 10 positions in
Google for the most competitive words, it still ieased the number of people coming from Google
organic search, as demonstrated in chapter 3.41abl, these people come through less competitive
phrases. The author of this report surmises, a&feaving the websites of HC Compact’s competitors
which rank higher, that the clue for success datklies in copywriting and links from authoritaéiv
and thematically relevant sources. This assumpiobased upon the increase of visitors coming
through Google at the time when Google tracked hauk links. Also, many competitors’ websites
are interlinked with other relevant websites thatdha high pagerank. However, to strike deals with
important vendors that have highly valued webs#esit of the scope of this project.
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Discussion

In the first part, it was demonstrated how the M&t&hicept can be used in an existing PHP project to
increase the updatability and robustness of a {acgée application. The separation of application
logic from its presentation proved to have many amti@ges when conducting the front-end
optimization and the SEO optimization, namely i@ programmer’s errors less likely, it speeds up
the programming and also, adopting the OOP and NpviGciples makes it possible for a team of
programmers to split their work better in futurdéeTdownside of the HC Compact website is that it is
too extensive to completely redesign its interialcsure. This is, however, a necessary step tilat w
have to be undertaken in future, as the websitegio extent.

The second stage (WCAG compliance) proved to sedemplex than the first stage. The priority 1
and priority 2 checkpoints have been observed biimgarather small improvements. This is possible
because of the first stage; otherwise even thesernfixes would have been hard to do consistently
and effectively.

There occurred several points where the WAI insions were not rigorously specified, as is the case
of enough contrast. This could be specified mathieadly by a formula, stating the minimal
difference in intensity of two neighbouring pixehlso, in the case of sitemaps, it does not say to
which level of detail a sitemap must go. This pHrthe project, in fact, lacks any mechanisms that
would measure the actual merit of adopting the W3aiGhis particular website. The standards have
been applied but a user testing would be necessamgscertain that it actually led to tangible
improvements. The author is aware of this drawbadkdue to the extent of the project had to omit
this.

The third part is examined in the greatest defdik reason for this is that the main purpose of any
commercial application is to generate profit. Hael website not been profitable, this project cowdd
have been undertaken at all. The third part ofpttegect therefore includes some background of SEO,
as well as description of the improvements takewels as a thorough analysis of results. The SEO
optimization resulted in twice as many visitors cognto the website (compared January 2007 and
March 2007) and in March 2007 its revenues more thaubled, compared to March 2006. It was
shown that SEO improvements have a direct influesrcéhe number of people visiting the website
and making a purchase on it.

Nevertheless, the author of this report is conunibat there is still much to do in terms of SE@ an
SEM. The results in Google clearly indicate that HC Compact has not beaten its competitors. The
author supposes that the root cause for this issufficiently rich content (category descripticasd
descriptions of some products as well) that especfaoogle values greatly. After all, Google’s
primary goal is to find the richest and most actursource of information for searchers. This
information should be supplied by experts on fitnequipment which the author of this report is not.
Also, extensive link building is only possible lig SEO campaign is intertwined with the entire
company’s marketing strategy, and notably SEM. Blea cooperation of several people is needed to
create a group of search engine optimizers who aviintually get the page to prominent places in
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Google. The author regrets that most attemptsue gdvice and cooperate with the website owners
were either not possible or ignored.
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Conclusion

The principal outcomes of this project are: A mseeure back-end code exploiting OOP PHP 5 and
the MVC architecture, an accessible and usable-&od adhering to priority 1 and 2 checkpoints of
the WCAG and a more competitive website that add®most of the latest SEO techniques.

The project stretches from the design of a modemnté&ht Management System and its programming
underlying, to the parts that directly interacttwi&nd users, thus forming a balanced work where
technical and commercial aspects are seen as nabdpaounterparts.

The website could be further optimized in two otivawys:
a) optimize the speed of back-end scripts and thedineitput

b) observe (directly or indirectly) customer behavioarthe website and improve those parts of
the user interface that would be found user-undtign

Also, a more rigorous research could be done int@ imodern search engines are implemented. This
could possibly shed more light on further improvetsean terms of SEO.
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Appendices

1 Catalogues where link inclusion to www.hcc.cz basn requested
www.aaainternet.cz
portal.abcfiles.cz
alfa.elchron.cz
www.allytrade.cz/Refer.asp
www.atila.cz
www.bezvaportal.cz
www.caramba.cz
www.cent.cz
www.citysearch.cz/
www.divoch.cz

elipsa.cz

www.infotip.cz/
www.infoweb.cz

jahho.net/

jednorozec.cz/
klikni.idnes.cz/
linkovnik.wz.cz/
www.lukyn.com/katalog.php
www.najduvse.cz
www.odskok.cz/o_index.php
www.opendir.cz
WWw.czprima.cz
www.o2active.cz
www.vokno.cz/index.asp
www.vsichni.cz
katalog.pcsvet.cz
www.zacatek.cz
www.zdroj.cz
www.rejstrik.net
reklama.euweb.cz
www.cykloserver.cz
WWW.pingpong.cz
vivat.cz/aa/index.php
katalog.celostnimedicina.cz
www.centrumobchodu.net
www.iobchody.com
www.ishopy.com
www.shopfinder.cz
www.stopa.cz
sportovni-potreby.internetoveobchody.com
www.internetoveobchody.cz
www.topobchody.cz
www.internet-obchody.cz
www.jaknaweb.com
WWw.cviceni.org
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2 Vocabulary

This brief listing may help you understand somerirglations in cases when Czech names had to be
preserved.

Czech English

Akce Special offers
Firma Company

Mapa stranek Sitemap

O firmé About the company
Podrobné vyhledavani Advanced search
Sledovat zriny Track progress
Sortiment Products
Vyhledavani Search

3 English translation of the website

The original, Czech only, website located at wwa.bz has been translated into English for the
purposes of evaluation and sample data has beatedrd’he English version is enclosed on CD and it
has also been uploaded at www.artokna.com/hccSinte this is a third party hosting the author
cannot guarantee that this link will work 24/7. Yaway use this URL or install the website on

localhost, in which case follow the instructiorsteid in Apendix 4.

The original site is in Czech only. The names of the files and wlilethe database are sometimes
English and sometimes Czech. The rewritten URLslvays Czech.

In the English translation of the website, all content of the website is kEsiglHowever, file names
and database tables are sometimes Czech and se@wdiimglish. As for rewritten URLS, these are
Czech if the name is derived from a directory nainag is Czech as well (e.g. /sortiment/ contaires th
products because there is actually a physical tirgcalled ‘sortiment’). On the other hand, if the
URL is derived from English data coming from thetadmse, then the URL mirrors the English
version (e.g. /exercise-bikes-250/1 because thegoat name in the English translation is ‘exercise
bikes’). Last thing to point out is that e-mailatlare automatically sent upon order placementteven
and other events are Czech in both versions. $thgecause to understand this project you do nat nee
to understand the text in automatically generateth#s.

The seemingly incongruent translation where somgths English and something Czech has a
rationale: The reader is primarily expected to thgeEnglish translation, especially for examinatdn
back-end and front-end improvements, except of S&the SEO stage, however, the translation must
not diverge from the original too much becauseetkeminer will probably look at how search engines
treat the real HC Compact website. For examplaguie ‘hcc site:www.hcc.cz’ statement in Google
to determine all the pages indexed by it from tlvewhcc.cz domain, it will bring up addresses that
contain original Czech names. The translation oL UWRdone so that you can always pick the part
following server name specification (e.g. /rotop&bp/1 from the original site) and use it in the
translated version. Even if you use the Czech oaref a category name like ‘/rotopedy-250/1" and
use this chunk of URL in the English version (wwsto&na.com/hcc-en/rotopedy-250/1), the English

-63-



website will automatically redirect this addressMmartokna.com/hcc-en/exercise-bikes-250/1). You
can therefore always cross-check the English versiee Czech version and what search engines have
indexed.

To test the website, you may register as a newarsese an existing account with the username’ ‘test
and password ‘test’. There are sample productshésd categories: ‘Exercise Bikes’, ‘Exercise
Equipment’ and ‘Medic-Line’.

4 Installation of PHP+MySQL+Apache

The HC Compact website requires the following agHi
* PHP at least version 5.0
0 php.ini settings:
= error_reporting = E_ALL & ~E_NOTICE;
 MySQL server at least version 5.0

0 A new database must be created and thertstiiéhccen.sql script run upon it
(you may need to replace line 13 in this scriphvaibother database name).

e Apache server at least version 1.3.37,
0 httpd.conf  settings:

=  mod_rewrite loaded and.htaccess file enabled for the testing
directory

= Directorylndex must contain ‘index.php’, not only ‘index.html’ thult)

o the .htaccess file in the root of the project directory may netm be another
RewriteBase

f/include/global.php in the project directory:

o On line 21 thebserverDir  variable must be set foif the project runs in root on
localhost, or to another directory if the projestlocated in a directory (e.g. if the
project root ishttp://localhost/hccen/ then the$serverDir variable
should behccen/ )

Iclasses/generic/mysql.generic.php in the project directory:

o The $dbhost , $dbname, $user and $password variables of the
MysqlClassArtokna class (lines 8-11) must be spetiiccording to your database
settings,

e Jadmin/inc/ad_mysqgl.class.php in the project dogct

o Onlines 222 to 225 the database access detailsh@entered once more.
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